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STUDIES IN HYPOTHERMIA

- USSR -

0ollowing is a translation of two articles in the
Russian-language book Iskusstevennava Giootermiva (Arti-
ficial Rypothermy), Tashkent, 1961. Bibliographic infor-
mation accompanies each article.7
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I. THE EFFECT OF HfYPOTHL*MY ON THE DZVE14AMFpr OF
UMVTRANSFUSION AND AN•LP4YLCTIC SHOCK

.Jollowing is a tranalation of an article In the
Russian-langusge book jskusatvennaja

46 (Artificial Hypothemly), TnThkent, State Medical
Publishing House Ministry of Health Uzbek SSR,
2961, pages 3.?•7

N. Kh. Abiullayev, Chair of Pathological

Physiology. Tashkent State Medical Institute

Data which attest to the possibility of decreasing reactivity

under oonditions of hypotherivy (A. Laborit, N. N. Sirotinin, 1. P.

Petrov. V. S. Galkin, V. A. Saakov, At' .) prompted as to investigate

the effect, of hypotherm on the ( ,urse of hewtransfUslon and anaphy-

lactic shock.

The expoitments were performed on 85 dogs. Hemotransfussion

shook was produced bq the intrav~nous introduction of 5 mf4 of preserved

human blood per one kg of animal weight. In the experimenta with

Sanaphfactio shook, the do•r were sensitised by the Bidl-K.ras method.

Hypotheray was achieved ty the use of neturoplegic, antihistamine agents

and boy physical cooling. The body temperature of the animals was

lowered to 27-280 G.

& typical piotare of hemotransfusion shock was observed

in control experimnts af'ter the introduction of heterogeneous

... blood. The change in arterial Messure often had a four-phase



rature. BIloodi preseure dropped to 50-60 puuj whereas the

initiail pressure was 120-160 zm. Shnoci hypoternivin lasted

about 25-35 minxt~ev, after Which the blood rreassure rose

rtjpý.dly and approached its initial value.

Phanges in the morphology of the blood and the blood

sap.r coneemroatior, wore typical for the shock symptom complex,

i~n r'tnim=l sublected to hypotheryqjr the mainin~ blood

p~'ras-x~ wam; usually evtablished with-an the liauitr. of 80 ard

90 rim# A. typical plictitre of hamtrensfuslovr shock d.evelopeid

in all experim~ental animzln t fter tra neý-Ror. o-f preserwid

human blood. Char.,es in blood pre-es-rvi were cftts of a two-p

t~hree-p. or four-phase natuire. The init'Vl presser r~hase. was

usually weaklty expr'eseod. and was abeent on tha whole in some

of trc ianiials. The shock phase of the chang~e ir. hmodynsumics

was Irore' pvonouticOd wad pr~olongede (Figntre 1).

fngue 1. ftteratrauftuIo'1 against a bbokgsound of W~ypthuw*1 . respiration; 2 - Mlood ps'euur; 3 - UMe efret no. nawksr;

14UIjA A afterIal Vressur, fel to 20-"0 no, reut.rdng at
tags level tor aq avgse at *$3m0 *&aftes. Th. Immmeas.I



blood pressure after this period occurred slowly and, within

1-1. hours after heterotrawfuuion, it was restored to its

level at a body tmperatura of 27-28° C.

Utnlike the case of control animalss heterotransfusion

did not cause any particular changes in respiration in dogs

subjected to hypothermy.

Changes in the morphology of t.e. 1lood and the blood

sugar contentration were more pronounmod than in the control

animals.

As a number of investigators have indicated (I* -.l

Petrov, B. 8. Saakov, X. L. Garfunkel', etc.), the blood pressure

is lowered by the use ef neuroplegic, antihistamine agents and

pbysioal cooling. This was also the case in our experiments.

L lew level of blood pressure can be reflected by the outcome

of heteretransfuston under conditions of bypotherq. w Hwever,

the research performed showed that if low blood pressure in

anrals under hypothermy Is Increased by the introduction of

type-.e" e eleatkly serum (10 Al per one kg of animl woeght)1

hoterotransfunion also leads to the develiuent of shock

lqpotension.

It is seen from these data that hypotherz not only

does not prevent, but even oontributes, to the deve2opment of

shock, agravatig hmodyy€na disturbonces.

As results of the investigations shoved, roeflexe from

the barorecepto'e, which were generated by 1eresin on the



common carotid arteries for 10 and 2, seconds, were depresed

after the introduction of aminazine, 1ldol, and diairell, and

usually did not appear in the state o' kjpothernq.

The intravenous introduction of acetylcholine (one ul

in a 1120,000 dilution), which leads, in the initial condition,

to a 60-75 mm drop in blcod pressure in the c:o..se of 25-LO

seconds, causes a less pronouncea depressor reaction (25-35 am)

apinst a background of kqpot0erm', but with more prolonged

action-up to 2 minutes (Figure 2).

Fiure 2. Testing of reflexes from ber.- and chemoreoeptore to

the introduction of acetylwholine (desigations are the same as

for Figure 1).



The intravenous introduction of adrenalin (one ml ltOj1000

and lt,00O) and ephedrine (one ml L5,00) in the initial condition

lowered blood pressure by 100-170 m,. A t~potensive effect

occurred, as a rule# after the introduction of these substances

in a state of bypotherag, wherein the introduction of adrenalin

was accoMpanied not only br a 30-40 m. drop in blood pressure,

but also by phenomena of disturbance In the r)W.in of heart

A activity.

These data prompted ti to perfc•• an investigation rwith

the combined uve of hypotherm ai :.ovocain for additional

action on the chemoreceptors and diminution of reflex excitability.

Heterotransfusion given to animals in a state of hypotherm'

15-20 minutes after the introduction of nov~oAin (20 ml per

one kg oa animal weight, 1% solution) also caused the develop-

ment of a typical shock sumptom complex with i 50-60% drop in

blwod pressure in conmp.rison with the initial pressure.

Investi4ktion of the effect of hypotherra on the course

of anaphylactic shock showed that reinjection of antigen under

conditions of bypotherW causes a different reaction. In some

animls, a resolving dos( of ant'en does not cause blood pressure

changes characteristic for shock. In other animalss anaphylactic

shock, upon reinjection of antigen under condAtions of 1*ypother•q#

is developed with the "am intenuity as in control animals, with

a drop in blood pressure to 10-5 w' (i.gure 3).



Figure 3. Drop in blood pressure upon reinjection of antigen

against a background of hypothe*M (designations as before).

CONCLUSIONS

1. Hypotherrq, which occurs following the use of neuro-

pleglc, antihisetMne agents and physical coolAngM does not pre-

vent the development of hemotransfusion shook in dop. The

additional use of novocain gives analogous results.

2. Reflexes from the baroreceptors are sharply depressed

under conditions of hypotherm'. The introduction of acetyl-

cholins is accompanied by a less prcnounced depressor reactions

but with a more prolonged period of action. The injection of

adrenalin and ephedrine gives a bypotensive effect.

3. In some of the sensitized ansimalsp hypotherz"

prevent@ the onset of the drop in blood pressure which is typ cal

for ansphylactic shock; in other aninals, shock -ts developed

under these conditions.

5917
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IT. TM EFFECT OF HPOTHUM ON TFE MORP4E01ICAL AND PROTEIN
COKPOSflION OF TFE B=OD OF IRRADIATMi NTMALS

Lgolluuing is a translation of an article in the Russian-
language book Iskusstvennava Oi&oteaLira (Artifioal

SHypother) ), Tashkent, State Medical PublishIng ouse,
Ministry of Health Uzbek SSR, 1961, pages 21-244

Ch. 1. lkrahteyn, T. G. Mankus, B. 1. K•'
K. A. Shafrina, Sh. I. Raaulev, and Z. N. KarImov,
Chair of Pathologloal Physiology, Tashkent State
Medical Institute.

Data on the effeot of artificial hypothermy on the develop-

sent ami course of radiation sickness is still contradictory. Infor-

mation on the status of the tunotiopns of the orgmnism irradiated

under low body temperature conditions has been only slightly developed.

It is interesting to study the effect of hypothermy on

changes in the morphological and protein cooposition of the blood

in irradiated animals, since these tndexes oharacterise the oondi-

tion of the orgawiss during radiation sickeass.

The experiments were performed on rabbit@ Irradiated once

with an 800 r dose of x.ray*. Hypotheray was produced by neuroplegic

and ntrcotic substances with subseqwent physical cooling to a body

temperature of 26-280 C.

-7



The animals were divided into three groups. The rabbits in the I

first group were observ*d after irradiation and the development of

radiation sickness, The animals in the second group were irradiated

in the state of artificial cooling. The animals in the third group,

observed in a state of artificial oooling, were oontrols.

First Or= of EZneriment . In the rabbits irradiated with an

800 r dose, there developed a typical picture of acute radiation siek-

ness with oharacteristic changes in tre peripheral blnod (modcrately

severe anemia with a degenerative blood picture beginning with the

5th-?th day after irradiation and lasting for one i~ionth, and leuko-

penia, already sharply pronounced after 2 hours). Two types of

leukocyte reaction were noted within one day. progressing leukopenia

in one group of animals, and brief leukocytosis which turned Into

subsequent leukopenia in the other group. lukopeuia was developed

because of a deorease in the number- of lymphooytos and noutrophils.

The blood coopohition was not always normalized toward the end of the

month.

The protein composition of the blood in the irradiated rabbits

underwent the following changest the total protein content was do.

creased, most notable on the 5th-7th day, the quantity of albumins

was decreased, and the quantity of alpha-, beta-., and gamua-globulin

fractions was increased, especially dux-v.g the first 3 days. The

protein eomposition we gradually normalized over the course of three
weeks.. Aj described in the bulk of published data, shifts in

"-plasma proteins folloing irradiation reflect complex and severe

as f



disturbarioes iiz protein m~etabolism dri1~nc radiat--'n ;ffIctioflz

the Phenomena 0' tiszue einyt blood dt,cmrpusitinn.-, sharpý

diett-rberice of vessel a.nd tissue permeabilitys processes of~

p~oteiin denaturation and Lhe formAtion of sutoantibodies,

4'Uturbance of~ the proteir-formirq-- function of the liver.

1?ce'ant ly lyvyho'pen-is und tho -%ncrease i~n globulins connieCted

with it snid the decreýase in albuimins hipve beeui t~rojatcd ab

P8 rumnifestatien of one of the phaaes ol' the adantption syndronme

(the cptarolism Phr..se).

2M 2 M10 ns Changes in± the mor;,11-i :l

c~oimwositl.:,,n of the blood., whilic also occurrol in the icreoging

t,:periments, occurzred it. anina~la irradiated in a st~it6 of'

hypothez-y at. a body teimperat-are of 280 C. I-bd . n. sevural

rabbits, normnalization ir, ooiipariaon i I~th the cw~tro3.s raquired

a io%.-er pe:riod (-up I'o 3 months), ranc a secor;6 w&.ve &l anenia

ary. l~eukop,.,rda occaorred within 2-3 monttl w

The dy:',;iii ca of the total protoir. and -ý-.umi rz wais tha-

samew as that, in rabhits of the precedintg series,, tut tile decrease

Inr their content during~ the first dey was more pronounced.

A more sigrinýficant increaa jin the content of alpht~- &id. beta-

globu:llz fivotions was noted during the first 3 rlaye. 761v should

be noted that this very increase in the content Of' tieSe fractions

is coneidered an index ocl derqturation changes in the plsýema

proteins*

our attention was turned to the uninterrupted decrease in

-9



gsmnma-globulin fracti3on during the entire period of the investi-

gation, which possibly atteets to the inhibitability of the

ksticuloondothelial system and to disturbances in the imnuno-

biological properties of the organism in the experiments as

set ap.

rqglj grgu of IxneriMen (aniLrals subjected to

hy-pothern7). The morphological and protein composition of the

blood of cooled animals was altered r -st essentialay during

the first 72 hours after cooling. The percent of hemoglobin

and the quantity of leukocytes were decreased primarily because

of the lynphcytee, mainl3y at the time of deap hyrothermy

and 2 hours after its occurranco.,

Analogous data were obtained in the laboratory of N. N.

Sitotinin.

There are indications in the literature of a redistributinp

mechanisvi of this leukopenia, cobnectod with circulrtory

disturbances and an increase in vascular perneouility.,

O. Miletzky, J, Rienau, and J. Espagno (1955) conaidered

that the leuko-]phopenia indicates an overstrain of' the

hypopbyseal-adrenal system during artificial cooling. We

are inclined to connect the :leukopenia with an observed (in

our laboratory) thinning of the blood -after the introductioci

of aminasine.

Acbcrease in the content of total protein and albumin., also

probably connected with thinning of the bloodp was noted in

the protein composition of the blood. Toward the 72nd hour, all

. 10.



indexes, with the exception of the alp-ha-gio>bO.-I' fr&('.tj~ ar

returned to normal leivel; the albumin oont~tnt rarx ,.~

im to the 5th-7th day' after cooling* This is exp1~ined)

possibly, by the long period of after-effects in the dsturbnnc.,v

cof protein aynthesis followine artificial coolirg 0I. To rNikutlln)*

O~ur attontion was drawn to the notable incratase !;, 'tee a).pre-

glob~ulin fraction also obsarved. by other authors (lYe, i.. porl-

nuirevs, r. Ir. Dzhapstridzs). Ps Ottavioli, B, VencuJ, Zý 1j.

tie Mtmce, notine the eoma-)ction of t> ph 2 reto

with lipoproteirs, consider its ivicr'ease an extnPesj,;ox op' tke

mobilization of' the, hypophy~eal erystern with a, dep ,ý3tjorj of

ax(ýre.-w. st~eroid hormones it, th-e blood.

The aforementioned changes (esea illu.trati~t~) in -proteifl

fractions duari~ng the -firat 7? hoitir are ale~trl.y ;3,wrl pý

comparison of the blood Pictu~re data inl &1) thxQe* ie r

percentages £ror. the initial,

The impression is created that a combindti~yj k.

and irradiabion gives a sunwution oCr sh~ifts chiaracteri sti fuir

both conditions-a more pronounced drop in the Coy~ent of tota

prot.*in and albiu.,ine in t;. f'irsi, days, 4nd a n:Lg.ier rise in

.ý 1ta-piobulirw ('by 37%) and especially in &lpha ijcblirz (1y

5h)than, following i,:radiation alone..

- 11 1
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